Assay of mitochondrial respiratory chain complex I in human lymphocytes and cultured skin fibroblasts.
Respiratory chain complex I (NADH:ubiquinone oxidoreductase) deficiency is one of the most frequent causes of mitochondrial disease in humans. The activity of this complex can be confidently measured in most tissue samples, but not in cultured skin fibroblasts or circulating lymphocytes. Highly contaminating non-mitochondrial NADH-quinone oxidoreductase activity in fibroblasts and the limited access of substrates to complex I in lymphocytes hinder its measurement in permeabilized cells. Complex I assay in these cells requires the isolation of mitochondria, which in turn necessitates large quantities of cells and is not feasible when studying circulating lymphocytes. Here we report a simple method to measure complex I activity in a minute amount of either cell type. The procedure strongly reduces contaminating NADH:quinone oxidoreductase activity and permits measuring high rates of rotenone-sensitive complex I activity thanks to effective cell permeabilization.